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(57) A composition, which can be used in an Inkjet 
printing method, can use either a non-polar or a weakly 
polar material as a functional material, prevents clog- 
ging at dispensing time, achieves stable dispensing, 
and prevents precipitation of content matter during dis- 
pensing and phase separation during film formation, a 
uniform, homogenous functional film formed using this 
composition and a manufacturing method therefor, as 
well as an organic EL device or other such display 
device and a manufacturing method therefor A compo- 
sition of the present invention consists of a functional 
material, and a solvent comprising at least one benzene 
derivative, which has one or more substituents, and 
these substituents have 3 or more carbon atoms in total. 
A functional film of the present invention is fonned using 
the above-mentioned composition. A display device of 
the present invention comprises luminescent material 
layers fonned using the above-mentioned composition 
between two electrodes. The above-mentioned display 
device is an organic EL device or the like. 
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10 turing method therefor. 
PAr.KfiRQUND ART 

^ ink let prtntmg appamw has be.r, JJ™"^^^^^ ,j 4 car be mieed an ..ample 

P003, F»'»-p'=.'"»-— *rJ^r^^^ 

eilhar -'P'S™™' °lri.e„ p^ldng a oolcMer. The ink used In «.S n»nofactu*9 method ,a ordtnanl, 
S'^ren;::rd%...«ng . «n..en^«^ 

nto an Ink. supplying this Ink .la dlwensmg »nto ^^J^^^^'^'ZL L display ae»ce, which uses an 

r*.— ^^^^^ 

s;tzCdrrro^e.h^.£^--^^^ 

single plane, or has a strip- or '^"^^'^^''^^^"'^^la „„o*g the s.hen, in the Ink. a small. 

=rrmr,r;rm7rsr^^^^^^^^ 
srdtro.irr,?s"»^i:^re^= 

electrode is achieved. ^„^„tmnai ink iet nrintina technique such as this has extremely out- 

drawb^ nt r.mitihg the materials .sed in the ~™°«'<'" '^HZo o« » used .s the soM-nt In the dlspens- 

■roipesr:rrm^%cp^£^^^^ 

such a solvent, the drawback is that ,t dnes eas.^. and to ^^"^^ tg comPOS tion is robbed of its heat of 

after dispensing, there are f - '"J^^jJ^^f ^^^^ drops, promoting the 

vapor-^ation by the volatilization of the ^ of afunctional material having multiple constitu- 

able to carry out its original role. solubility like this, is 
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increased. 

[0011] An object of the present invention is to provide a composition, which can be used in an ink jet printina 
method instead of a photolithography method, which is the conventional method for patterning a functional material 
and can utilize a material that is either non-polar or weakly polar, or a material of a reactivity that reacts easilv with 
S water. ' " 

[001 2] Further, another object of the present invention is to provide a composition, which prevents clogginq at dis- 
pensing, achieves stable dispensing, and prevents precipitation of content matter during dispensing and also prevents 
phase separation during post-dispensing film fomiation. Furthermore, another object of the present invention is to pro- 
vide a uniform film (functional film) manufacturing method, and a functional device (display device) such as an oraanic 
10 . EL device, and a manufecturing method therefor. 

DISCLOSURE OF THE INVEt^lQNI 

[0013] The present invention achieves the above-mentioned objects by providing a composition which is charac- 
»5 terized in that it consists of a functional material, and a solvent comprising at least one benzene deriUtive having one 
or more substituents, and these substituents having 3 or more carbon atoms in total. 

[001 4] Further, the present invention provides a film manufacturing method, which is characterized in that a film is 
formed using the above-mentioned composition. Further, the present invention provides a functional device comprising 
a luminescent material layer fonned between a first and a second electrode using the above-mentioned composition 
20 and a manufacturing method therefor. Kuaiuon, 

BRIEF DESCRIPTIOM npT HE DRAWIMfiS 
[0015] 
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Fig. 1 1S an oblique view schematically showing a manufacturing process of a functional thin film and an organic EL 
device as a functional device using a composition of the present invention; Fig. 2 is a simplified cross-sectional view 
schematically showing a portion of the manufacturing processes of an organic EL device as a functional device 
using a composition of the present invention (substrate fonnatlon process - hole injectionAransport layer formation 
process); and Fig. 3 is a simplified cross-sectional view schematfcally showing a portion of the manufacturing proc- 
esses of an organic EL device as a functional device using a composition of the present invention (luminescent 
layer formation process - sealing process). 

BEST MODF FOR CARRYINiri QUTTHF INVFNTinM 



. Hereinbelow, a composition, film manufacturing method, as well as a functional devtee and a manufacturina 
method therefor of the present invention will be explained in detail. 

[0017] A composition of the present invention is characterized in that it consists of a functional material and a sol- 
vent comprising at least one benzene derivative, which has one or more substituents, and these substituents have 3 or 
40 more carbon atoms in total. nave our 

. ^^f^^sd to here as 'these substituents have 3 or more carbon atoms in total" means 

that the total number (sum) of cariDon atoms of all the displacable substituents in a benzene derivative is 3 or more 
Therefore, for example, even when one substituent is a methyl group or an ethyl group having 1 or 2 carbon atoms if 
cornbining this with another substituent constitutes 3 or more carbon atoms, then this combination can be incorporated 
45 in the above-mentioned benzene derivative related to the present invention. 

[0019] The above-mentioned benzene derivative utilized in the composition of the present invention has one or 
rnore substituents as explained hereinabove. As one of these substituents, there are no particular limitations as long as 

hl^ h"T V"! T""^ °' ^" ^"''^^^"^"^ 3 or more. As examples, either a nomial chain or 

branched aliphatic hydrocartjon group, alicyclic hydrocarbon group, or aromatic hydrocarbon group can be given and 
furthermore, oxygen atoms, nitrogen atoms, sulfur atoms and other hetero atoms can be contained in these hydrocar- 
bon groups. Further, the respective substituents can also bond together to form a cycloalkane ring or other ring struc- 

[0020] Further, as for the above-mentioned benzene derivative, the number of carbon atoms thereof is 3 or more 
as mentioned above, but from the standpoint of being able to further improve the solubility of a non-polar or weaklv polar 
functional material, this number is preferably between 3 and 12, and more preferably between 3 and 6 
[0021] The above-mentioned benzene derivative Is used in a composition of the present invention as a solvent 
which at least comprises this benzene derivative. As such a solvent, either a single solvent consisting of the 1 benzene 
derivative given as an example hereinabove, or a mixed solvent consisting of two or more these benzene derivatives 
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will be acceptable, and a mixture of the above-mentioned benzene derivath/e and a solvent other than the above-men- 
fioned benzene derivative will also be acceptable. . . ^. 

00221 Here as solvents other than the above-mentioned benzene derivative, in addition to a benzene denvat«,e 
L ' 1 or ml subst tuents of xylene, toluene or the like, with the total number of carbon atoms of these substrtuents 
s SVorssTuoderto" 

is^rraTuSn^m^:;™^^ 

' J « a non oolar or weakiv polar material, or a material of a reacfWity that readily reacts with water, it can be 
zTd A Lc rc al re?a a material, which accords wHh the applica«on of a compos.ion of the p.se^^^ 
IntL is utiLd and an organic EL material or other luminescent material, a sihca glass precursor, a color filter 

IiranoCnlcmetalcompoundorothercondum^^^ 

matenal, an organic meta. comp precursor, and color filter material are especially favorable. 

foor^A^omp'oiio^ 

Lb^ material selecttity in particular will become broader, drying will be prevented at least dunng dispensing, stable d^^ 
nSnsS^S wnrirSTD^^^^^^ and a uniform, homogenous, micro film (functional film) will be achieved. To produce this 

c, !!trl r^nd thereaftr™s film is produced by subjecting this substrate to heat treatment (heating). Specifically 
th e caTbe cS^a m^^^^^^^^ wh^c . after a composition of the present invention has been dispensed and distributed 
on a stTb^ratfJ^a dTpl the substrate is treated at a temperature that is higher than the temperatura 

at dsperS-^? In general, the dispensing temperature is room temperature, and the substrate is heated after dispens- 
1 rcar^^ng ou^Ihis Wnd of treatment, the content matter, which precipitated due to a drop in temperature resulting 
rmCoiSenstg solvent volatilization, is re-dissolved, and a unifom.. homogenous film can be obtained w«hout 

SSe?'''^ for the temperature of the heat treatment. Me effect is noticed in the vicin-rty of room temperature, birt 
E become evident at 40" Centigrade and higher. When the temperature exceeds 200=C. the solvent evaporates as 
o^as heaUs^ p ed, and the effect of heating is lost. Based on the above, the ideal heat treatment temperature « 
be^een 40" and 200"d. More preferably, by heating at 50-200»C. a more unHom,. homogenous functional film can be 
obteined The Sowing effects are obtained by such a heat treatment temperature setting. In the case of dispensing or 
eSng a comp^^^^^^ (ink) via an ink jet method in particular, generally, the solvent is vaporized^ ""''^''T^L^ 
tTeTnk d"pZis lowered, and content matter precipitation is a possibility. When the content matter of the ink const- 
uteLl constituents or more, there ara cases in whteh the ink changes from a homogenous mixture system to a non- 
hnmnLnnuTmixture system In this case, phase separation occurs inside the luminescent matenal. and the chroma- 
cTand um-in^^^ via a homogenous system is not obtained. According^. Pl^^^^i^l^^^;^. 

rSt by appTying heat in the above-mentioned temperature range has the effect of re-dissoh/ing the content matter of 
the disoensed composition, and making it more homogenous, ^«^..,s 
[Jo271 Further, when manufacturing a film, not onhr heat treatment (heating), but also reduced pressure, pressun- 
zation, or a combination of these with heating can be used as needed. 

fo028 For example, as a reduced pressure and heating combination, after heat treatment, it is desirable tl^at pres- 
ure be reduced as-is immediately, thus removing the solvent. As for the pressure w en -ducing pressure^ fr m ti.e 
standpoint of being able to achieve a more unifom,. homogenous functional film, preferably this pressure is 20 x o 
Wg (Torr) or less. By so doing, it is possible to prevent phase separation of the content 7'^;"=°"'=^ ^^'"9 
a cTmpositio . That is. when a once redissolved content matter is concentrated, solvent « f — ^^^^^^ 

uniformly affixing the content matter before same becomes non-homogenous, the non-homogenizat^on(phase separa- 
tion) oTtL content matter is prevented, and the desired luminescent intensity and chromaticity inrtially targeted can be 

achieved in the formed luminescent material layer. 

rooMl Further the time from the start of heat treatment until the point in time when pressure reduction commences 
is established in accordance with the dispensing volume and material characteristics. 
, 003W As a dispensing apparatus, which uses a composition of the present invention in an ink je method, and 
E is used Tn the production of the above-mentioned film (functional film), an ink jet printing apparatus, and a d.s- 
penser can be cited, the ink jet printing apparatus being preferable. , w.„i„» .„^h « an 

[0031] Further, if a composition of the present invention is used, an outstanding functional device such as an 
organ c EL device, which is particularly useful in luminescent display applications, can be achieved Specrfically a dis- 
; ; Sdev' e comprising a luminescent material layer (emitting material layer) formed between a firs and second elec^ 
t'Se u the above'-mentioned composition of the present invention (preferab^. f °'^,7'=''°"trmTe ^Jtlve 
also be established between the above-mentioned first electrode and the above-mentioned luminescent material layer) 

is achieved. 
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[0032] Here, hole injectionAransport layer refers to a layer having a function for injecting an electron hole or other 
hole inside, and. in addition, having a function for transporting an electron hole or other hole on the Inside. Providing 
this kind of hole injeclionAransport layer is desirable for improving the luminous efficiency, life and other device charac- 
teristics of an organic EL device in particular. 

5 [0033] Furthennore, as a functional device, in addition to a thin, lightweight, low power consumption high angle of 
visibility multicolor display device, which uses an organic luminescent material, for example, an organic EL device there 
can be cited a display, which has a plurality of pixels, and in which a thin film transistor or other switching device is pro- 
vided for each pixel. 

[0034] In manufacturing a display device as this outstanding functional device, manufacture is earned out by selec- 
10 tively supplying the above-mentioned composition of the present invention onto a substrate having a first electrode, and 
preferably fonning a luminescent material layer pattern by either heating, reducing pressure, or pressurizing, or by 
combining these with heating, and next, fomiing a second electrode on this luminescent material layer pattern (Prefer- 
ably, after forming via an Inkjet method using a solution comprising a polar solvent a hole InjectlonAransport layer on 
the above-mentioned substrate, which has a first electrode, more preferably, the above-mentioned luminescent material 
15 layer pattern Is fornied on this hole injectionAransport layer using a solution, which utilizes a non-polar solvent.). In this 
manner, it is possible to achieve an outstanding organic EL device. 

[0035] It is preferable that the luminescent material layer as functional film, which utilizes a composition of the 
present invention in the above-mentioned functional device, be fomned in accordance with the manufacturing method 
of the above-mentioned film (functional film). 

20 [0036] Further, as the solution (composition) comprising a polar solvent, which is utilized when forming a hole injec- 
tion/transport layer, there can be cited polythiophene derivatives, such as polyethylene dioxythiophene, and solutions, 
which mix constituents, such as polystyrene sulfonic acid, into polar solvents, such as a-butyrolactone, N-methylpyro- 
lidone. 1.3-dimethyl-2-imidazolidinone and derivatives thereof, carbitol acetate, butyl carbitol acetate and other glycol 
ethers. Using a polar solvent such as this is desirable for enabling stable dispensing without nozzle clog, and for excel- 

25 lent film fonnabllity. 

[0037] Hereinbelow, compositions of the present invention will be explained in detail based on the preferred embod- 
iments therefor 
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[0038] A first embodiment of a composition of the present invention is a composition, which Is utilized in functional 
material pattern film formation using a dispensing apparatus, and is a composition comprising a functional material and 
a solvent comprising at least one benzene derivative, which has 1 or more substituents, and these substituents have 3 
or more carbon atoms in total. 

[0039] According to this embodiment, the effects are that a non-polar or weakly polar functional material can be 
readily dissolved, and functional material selectivity can be broadened, and, In addition, especially In a case in which a 
solvent with a relatively low vapor pressure Is used, from the standpoint of delayed drying capabilities, clogging is pre- 
vented at solvent dispensing time, and stable dispensing is made possible, and it is possible to achieve the prevention 
of content matter precipitation and phase separation during post-dispensing film formation in accordance with either 
subsequent heating, or by combining heating with a treatment, such as pressurizing, or heating followed Immediateiv ' 
by reducing pressure. 

[0040] As a solvent, which is compatible with the first embodiment, and which comprises at least one benzene 
derivative having 1 or more substituents. with these substituents having 3 or more carbon atoms In total, there can be 
considered either single solvents, such as cumene. cymene. cyclohexylbenzene, dodecylbenzene diethytbenzene 
pentylbenzene. dipentylbenzene, butylbenzene. tetralin. and tetramethylbenzene. or mixtures of these solvents Or 
xylene, toluene, beuzene and the like can be added to these single solvents, or mixed solvents as required by circum- 
stances. By utilizing single solvents or mixed solvents like those given as examples here, a composition in which there 
IS dissolved a non-polar or a weakly polar functional material becomes a possibility. That is. material selectivity broad- 
ens. Further, utilizing a single solvent or a mixed solvent like this enables the prevention of clogging. 
[0041] It is preferable that the boiling point of the benzene derivative utilized in a composition of the first embodi- 
ment by 200^C or higher. Solvents such as this include dodecylbenzene, cyclohexylbenzene. tetralin dipentylbenzene 
and pentylbenzene. Utilizing these solvents is even more favorable as it enables the further prevention of solvent vola- 
tilization. 

[0042] It is preferable that dodecylbenzene be the benzene derivative utilized in a composition of the first embodi- 
ment. As a dodecylbenzene, a single n-dodecylbenzene is fine, and a mixture of isomers is also fine. 
[0043] This solvent has characteristics such as a boiling point of over 300°C. and viscosity of 6mPa -s or more 
(20°C), and this solvent alone is of course fine, but adding it to another solvent is good for preventing a composition from 
drying. Further, of the solvents mentioned above, since the viscosity of those other than dodecylbenzene is relatively 
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I. Hnd.cvlbenzene is extremely good because adding this solvent to the others enables viscosity adjustment, 
^aen,, p.ly«^- " P05-I»V S m*c2™W ElSI can b. conslde^d. Fo, exam- 

[00451 Further, as a functional matenal compatible ^^^ '^ ^J"^^ ,a3S precursor substance of an 

can also be considered. . rv^o^riaifor formina a comoosition of the first embodiment 

I. a ia»rla, fo, a =o,., « « color Bar ""■^^"cZS^.S.). k«ar.„ ta. ylo.- 

r.srtrrri.^rrto.n.^ 

that will dissolve in the above-mentioned ^o'^^"^' *!" .^^ g^e a functional film, such as a func- 

10048] By using a composftion of the frst embo«. .s P°^-;^^^^^^^^ ^^^^..^ ^e per- 

Sional matenal patterned film, using a d.spens.ng ^^'^^^^^^'^^Z That is. a functional film can be obtained 
formed in accordance with the '^'""J,^^^^^^ on a substrate, and thereafter, sub- 

by suppling via dispensing and f ^^^^^^^^^^ nlhetr^t^bodlment in particular, setting this heat 

jecting this substrate to e^^^a^^^^^^^ ^ 3 more un«orm homoge^ 

treatment temperature to 50 C-200 u is even mu k ,^ u ^^ne applying pressure dunng high 

nous functional film. Further, in the first e-bodimen^ « js J^^^,^^^,^^^^^^^^ S heating, making the re-dis- 

temperature treatment. By so doing. « .s P°-^'f;°^^^^^^^^^ to obtain a more unifonr,. homoge- 

ToSirrr^^^^ 
;ro4T"Fur?r?^^^^^^^^^ 

Teling pressure asmentlonedabove^ort^^^^^^^^^^ 

[0050] As a dispensing apparatus capab e due to the fineness and precision 

tioned luminescent material layer.), 

(Second Embodiment) 

,0.., A---rrra;;TrrHrro^r™ 

«n, in a comp.sMon of lh= p,ea.« lo«moo, and "':''r,"j;"i^nrr^^^ atom, in toil. «.d 

:rrrar^rni«=:rrrorc::p^^^^^^^^ 

patible with the second embodiment. embodiment explained hereinabove, and from the 

p,a,.o,a lnvnadi«al, .far haatns. »hl* wi« p.alarrad «,sion o. ,ha .n,»od»nan,. 

Ei,jo~p=:r.rrpi'rp:r:=^^^^ 
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description regarding the above-mentioned first embodiment will be applied as the occasion demands. 
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CsHiT CaH,7 S " 

COMPOUND 4 





'•H,7 C«Hjr 

COMPOUND 5 

[0055] The second embodiment will be explained in detail A 

zene as the solvent thereof, makes it possible to prevent excess;;e d^r^g wh;:d1s;rsing ^ 



composition of this embodiment, by using dodecylben- 

an ink jet head, and 
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,0, *p.n,»«, m.»n9 "''^^^'^^^l^^.L luminesce,. m«.n* h«v. ..ong l.nn.nou, in,«„. 

device in particular. pmbodiment a variety of second solvents capable of dissolving a lumines- 

[0056] in a and utilized as a solvent Preferably, a solvent with 

cent material m dodecylbenzene ''^ '"'^f^^J^^^^^ \ 3,,, 3 second solvent with a boiling point of 140'C. 
a boiling point of 140°C or higher ,s '^''^^^ f dihexylbenzene. tetramethylbenzene, dibutylbenzene 

cymene, tetralin. cun^ene. decahn, d^^^"^' J^^^.^.t^'^^^^^^^^^ has substituents of 

and the like can be utilized. - -P-.a desi^b ° ^^'^^^^^^^^^^^^ ^^J, , ,,,„„g point of 180'C or 

3 or r^ore -*on ^oms m ^^^^^^^^^l^^^^^^ 1 a.a's-tetramethylbenzene. cyclohexylbenzene. decalin. and dib- 
higher. such as possible to adjust the concentration and drying rate of an ink composrt,on. 

utylbenzene. By adding ^^^^ of dodecylbenzene. Furthermore, a composition that utilizes tetral.n 

,t also has the effect of ^^^"'='"9^^;^;^^^^ 0 WgheTboiling point has the advantage of making it possible to 

•^rearSc^^ntl^L^^^^^^^ 

- loS;^^sa.minescentmater,altha™^ 
inadd-^iontotheabov.^^^^^^^ 

. --eightorganicELm^^^^^^^^^^ , .O^.nyl anthracene, 

ative, can also be used. For example, it win a"s° K ^3,^^ appropnate 

tetraphenyl butadiene, nile red -7-'^^' IJ^^^^^^^^^^^^ ^^.^ which Is itute an o^ante EL display device. 
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:S p?SThoi :lS.nL,sp.. layer b.»»n .h. ,»»..n„„.lon.d ..«:>»de .nd .a,ov.™n..„.d 

; • «f rr^otoriai lavpr ^ iust like With the above-mentioned first embodinnent. 

,h= ,ampe,>u,= « *P«7 « fjf "^„'', ^^^11^= 1 WiTppW solvan! is u,ii2«. ,h.re U the danger ma, 

r.r:r:r::z^.:i— ^^^^^^^^ 
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and furthermore, it Is desirable that in the above-mentioned heat treatment of the composition the solvent be removed 
by reducing pressure prior to the composition drying completely. 

(Third Embodiment) 

[0062] A third embodiment of a composition of the present invention is a composition consisting of a functional 
material and a solvent comprising at least 1 benzene derivative, which has 1 or more substltuents, and these substitu- 
ents have 3 or more carbon atoms in total, and which has a vapor pressure (at room temperature;' the same hereinbe- 
low) of between 0.10 and lOmmHg. That is, the third embodiment is a composition, which utilizes a solvent, which Is 
compatible with the third embodiment in a composition of the present invention, and which comprises at least one ben- 
zene derivative with a vapor pressure of between 0.10 and lOmmHg as a solvent comprising at least one benzene 
derivative having 1 or more substituents, with these substituents having 3 or more carbon atoms in total. 
[0063] According to this embodiment, the effects are obtained that a non-polar or weakly polar functional material 
can be readily dissolved, and. In addition, clogging is prevented at solvent dispensing time, and stable dispensing is 
made possible, and it Is possible to achieve the prevention of content matter precipitation at dispensing and phase sep- 
aration during post-dispensing film fomiation. In particular, if using a solvent of a vapor pressure of the above-men- 
tioned scope, there are achieved characteristics whereby drying is difficult to a certain degree, thus achieving a balance 
such that the material dries rapidly enough so that phase separation does not occur, and a film is formed without phase 
separation via natural drying at room temperature. 

[0064] As a solvent, which is utilized in a composition of the third embodiment, and which comprises at least 1 ben- 
zene denvative of the above-mentioned vapor pressure of between 0.10 and lOmmHg. there can be cited 1 2 3 4- 
tetramethylbenzene. 1.2,3,5-tetramethylbenzene. cyclohexylbenzene, pentylbenzene, mesitylene. cumene, cylnerie 
diethylbenzene. tetralln, and decalin, and of these, 1 ,2,3.4-tetramethylbenzene is especially preferable. 
[0065] Further, as the above-mentioned benzene derivative, a mixture of at least 1 benzene derivative of a 0 10- 
O.SOmmHg vapor pressure, and at least 1 benzene derivative of a 0.50-1 OmmHg vapor pressure is also preferable. 
[0066] Here, as the above-mentioned benzene derivative of a 0. 1 0-0.50mmHg vapor pressure, either tetramethyl- 
benzene or cyclohexylbenzene is preferable. 

[0067] Further, as the above-mentioned benzene derivative of a 0.50-1 OmmHg vapor pressure, diethylbenzene 

and/or mesitylene is preferable. 

[0068] There are no particular limitations as to a functional material, which is compatible with a composition of the 
third embodiment, and, for example, the above-mentioned organic EL material, and silicon glass precursor material can 
be applied to this embodiment, and. in particular, at least 1 polyfiuorene derivative, especially the above-mentioned 
compounds 1 -5, which are utilized In a composition of the second embodiment described hereinabove, is Ideal. There- 
fore, as a functional material utilized in this embodiment, a luminescent material that serves as a functional material 
which was described in the above-mentioned second embodiment, is applied according to circumstances. 
[0069] Further, a composition of the third embodiment can achieve a specific outstanding device by removing resid- 
ual solvent after film formation via either heating, or a combination of heating and pressure reduction It is preferable 
that the heating temperature at this time be 40°C-2a0''C. and more preferably SO^C-IOO^C Further it is desirable that 
the pressure at reduced pressure be 20 x IQ-^mrnHg or less. Further, after dispensing (after dispensing ink to the entire 
surface of a substrate), a film can be formed under either heating or a combination of heating and reduced pressure 
even if droplets remain. ^ 

[0070] By using a composition of the third embodiment, the same as in the above-mentioned first and second 
embodiments, ideally it is possible to obtain an organic EL device or other such display device, which is useful as the 
above-mentioned functional device (preferably, a display device comprised by providing a hole InjectionAransport layer 
between the above-mentioned first electrode and above-mentioned luminescent material layer.) 
[0071] The present invention will be explained more concretely hereinbelow by referring to the examples However 
the present invention is in no way limited to these examples. 

( Examples of Rrst Embodiment) 

(Example 1-1) 

[0072] A tetrahydrofuran solution of a polyvinyl carbazole was applied to the electrode side of a glass substrate 
equipped with a transparent Indium-tin-oxide (ITO) electrode, and a 0.1 micrometer polyvinyl carbazole film was formed 
via a spin coating method. On this film, a 0.1 percentage by weight xylene/tetralin mixed solution of polyhexvloxvDhe- 
nylene vinylene (xylene/teralin = Va percentage by volume) was dispensed In a prescribed shape using an ink jet print- 
ing apparatus. Furthermore, aluminum was deposited on top thereof. 

[0073] Lead wires were derived from the ITO and aluminum, and with the ITO as the positive electrode and the alu- 
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minum as the negative electrode, an orange light was emitted in a prescribed shape upon the application of a voltage 
of 10 volts In a case in which conventional ink. which used only xylene as a solvent, was dispensed, drying was rapid, 
clogging occurred, and the ink jet printing apparatus soon became unusable, whereas according to this method, clog- 
ging ceased to occur. 

5 

(Example 1-2) 

[00741 A polysilazane solution of 20 weight percent of xylene (manufactured by the Tonen Chemical Corporation) 
was mixed together with a mixed solution of cymene and tetralin (cymeneAetraltn = 1/1) so as to constitute 20 percent 

w by volume of a mixed solvent The thus obtained polysilazane solution was dispensed via an ink jet printing apparatus 
so as to cover the entire surface of a plastic liquid crystal panel, and allowed to dry. This same process was performed 
on the opposite side, forming a polysilazane film on both sides of the panel. This panel was placed in an 85«C. 90 per- 
cent thermo-hygrostat for 20 minutes, fomning a silica-glass film. After removing this panel, and allowing it to dry. 2 
polarizing plates were laminated from both sides so as to be orthogonal. , , 

15 r00751 In accordance with this method, much less polysilazane was used than with the spin coating method, mak- 
ing possible the formation of a silica-glass film with practically no loss. Further, the gas pemneability of the liquid crystal 
panel was improved, and the life of the liquid crystal panel was also improved. 



20 



25 



(Example 1-3) 

[0076] A polysilazane solution of 20 weight percent of xylene (manufactured by the Tonen Chemical Corporation) 
was mixed together with a mixed solution of cymene and tetralin (cymeneAetralin = 1/1) so as to constitute 20 percent 
by volume of a mixed solvent. The thus obtained polysilazane solution was dispensed via an Inkjet printing apparatus, 
and applied to the entire surface of a silicon substrate, which had been furnished with semiconductor device formations 
and aluminum wiring. After application, the substrate was dried at 150°C for 20 minutes, and thereafter, baked for 2 
hours at 350°C in a steam environment. 

[0077] As a result thereof, a planarized film was obtained using silica glass of roughly the same properties as when 
a spin coating method is used. However, 2 orders of magnitude less polysilazane was used. 

30 (Example 1 -4) 

[0078] An aspect of this example of the present invention will be explained in more detail. As shown in Fig. 1 , the 
below-described dispensing compositions, in which have been dissolved organic EL materials that emit the colors red. 
green and blue, are ejected and distributed by an ink jet printing apparatus so as .to be arrayed in a mosaic of each color 
35 on transparent ITO (indium-tin-oxide) electrodes partitioned into a mosaic, and an electrode of a glass substrate 
equipped with banks surrounding the transparent electrodes. The ratio of the solid relative to the solvent in all cases is 
0.4% (weight/volume). In Fig. 1, 1 indicates a nozzle. 2 indicates a glass substrate. 3 indicates a transparent ITO elec- 
trode, 4 indicates a bank (partition), and 5 indicates a composition (ink droplet), respectively. 

40 (Dispensing Composition) 

[0079] 

Solvent: DodecylbenzeneAetralin (1/1, volume percentage) 
45 Red: Polyfluorene/perylene dye (98/2, percentage by weight) 

Green: Polyfluorene/coumarin dye (98.5/1.5, percentage by weight) 
Blue: Polyfluorene 

[0080] The substrate obtained by ejecting the composition was heated at 1 0CX and the solvent was removed, and 
50 thereafter, an appropriate metal mask was placed on this substrate, and 2000 Angstroms of aluminum was deposited 
thereon. 

[0081] Lead wires were derived from the ITO and aluminum, and with the ITO as the positive electrode and the alu- 
minum as the negative electrode, red, green and blue colors were emitted in a prescribed shape upon the application 
of a voltage of 15 volts. In a case in which conventional ink, which used only xylene as a solvent, was dispensed, drying 
55 was rapid, clogging occurred, and the ink jet printing apparatus soon became unusable, whereas according to this 
method, clogging ceased to occur. Further, since the substrate was heated after dispensing the ink composition and the 
content matter re-dissolved, the separation of the content matter was prevented, and there were no problems whatso- 
ever In the emission spectrum. A case in which xylene or some other low boiling point solvent was utilized was not pref- 
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erable because drying commenced immediately after dispensing, content matter precipitated and phase seoaration 
occurred due to heat of vaporization, and changes occurred in the emission spectrum. separation 
[0082] If each of the above-mentioned ITO electrodes were to be connected to a thin-film transistor (TFT^ n..;.. ; 
wouldbe possible toproduce Via organic ELadisplay that isthesameasaliquidcrystaldis:,^^^^^^^^^^ 
(Example 1-5) 

. (Example 1 -6) 

[0084] A substrate that had been subjected to dispensing the same as in Example 1-4 was set in a bell iar the HpII 
jar was filled wrth nrtrogen gas and the internal pressure was set a 2 atmospheres the subst^e was dS al 1 0O'C 
and the solvent was removed. Utilizing the resulting substrate, a panel was produced by the same me^oras Ex^ote 
1 -4, and upon being lighted, the same results as in Example 1 -4 were achieved. ^"'^ 

(Examples of Second Embodiment) 

(Example 2-1) 

[0085] In this example, a color display device will be manufactured 

[0086] With regard to the processes in this example, these can be explained using Rg i ,he same as the examnipc 
of the fii^t embodiment described hereinabove. That is, in the structure shown in Fig i , a transparrt TO elecZ^ 
s fom^ed in a dot-shaped pattern, each dot is directly connected to an independent TFT dev ce ^ot sh^wn in^^h^^^^^^ 
ure), fomis a pixel, and can be driven. A bank 4 is fonned at the boundary portion of each oixel fd«t „f tiTl ^' 
.TO electrode 3) so as to part.ion each pixel, a composition (ink composlTs eje te"^^^^^^^^^ ozz J L 3 Sand 
adheres 0 the top of the transparent ITO electrode partitioned by banks 4. By using lumi^eLent mateSte 
colors in the compositions, a multicolored luminescent display can be produced '"'"'"^^^^"t '"^tenals of three 

[0088] Next, using an ink jet apparatus, these compositions were ejected onto a substrate fTPT w u 

had banks 4 consisting of a polyimide. and for which a TFT was provided for eLTple^The Sz^^ant l*^^^^^ 



Table 1 





Luminescent IMaterials 


Solvents 


R (Red) ink 


Compound 10.70g 
Compound 20.2g 
Compound 60.1 g 


Dodecylbenzene 
100ml 

Tetralin 1 00ml 


G (Green) ink 


Compound 10.76g 
Compound 20.2g 
Compound 40.04g 


Dodecylbenzene 
100ml 

Tetralin 100ml 


B(BIue) ink 


Compound 10.78g 
Compound 20.l5g 

Compound 30.07g 


Dodecylbenzene 
100ml 

Tetralin 100ml 
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' " TTdT?!™! an- aluminum (, 50mu) w... d.pc*d in «,.t oKler on ™nes=e« 

n, "''"'"^'^2 TFTd..lce .™id.d on each tranapar.nl ITO olaclr.d, (dot) a, to volts, « was posa.bl. to 

K,d,rdrra;«(rco/.,ui.aien,^^^^^^^^ 

(Example 2-2) 

The size of an area subjected to ejecting (area parroionea oy , Disoensinq was satisfactorily performed 

roS::tr=srrii:y^^^^^ 

arranged in a mosaic shape. 
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Table 2 



45 



50 



55 





Luminescent Materials 


Solvents 


R (Red) ink 


Compound 10.70g 
Compound 20.2g 
Compound 50.1 g 


Dodecylbenzene 
100ml 

Tetraiin 1 00ml 


G (Green) ink 


Compound 10.76g 
Compound 20.2g 
Compound 40.04g 


Dodecylbenzene 
100ml 

Tetraiin 1 00ml 


B(Blue) ink 


Compound 10.78g 
Compound 20.15g 
Compound 30.07g 


Dodecylbenzene 
100ml 

Tetraiin 100ml 



rLT^tro^t^o^rrdVur^^^^^^^^^^ 

rZvrrrrI">rroo.o'ra,ui.,an,,o,n.^^^^^^^ 

srorr,uri^ss:sri:o^^^^^^ 

(Example 2-3) 

, -r. . =.c in Pyamole 2-1 first three compositions (ink compositions) of the compositions shown in Table 
[00941 The sam as - Example ^ ^ ' ^^^^ ^^^^^^ .^^^ ^^^^ ,,,, , TFT substrate having banks 4 

the ink jet heads. subjecting this substrate to heat treatment on a hot plate for 1 minute 
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to display a desired color in a pixel (a color equivalent to the luminescent layer provided on this pixel) Further m r 
pKjures could also be displayed. In particular, in a pixel in which G ink had been ejected thrpeak S|o of In' . 
530nm Of the lurnlnous wavelength spectrum (440naV530nm) rneasured V8. and t^ 



(Example 2-4) 



15 



20 



removing the solvent. The film thickness of the resulting luminescent lavTr w^ o on r, i ^ 
(lOOnm). calcium (lOOnm) and aluminum (150nm) we^ deZS ZZrVnlVZi..^^^^^ "^T 

[0099] Upon dnving the TFT devices provided on each transparent ITO electrode fdotl at i n „„itc > 
to display a desired color in a pixel (a color equivalent to the luminescent layt ^roled on 'hii oi^e^Fur 
p>cjures could also be displayed. In particular, in a pixel in which G ink had beenrected ^oeSo ^f In w 
530nm of the luminous wavelength spectrum (440nm/530nm) measured 2.0. and^rn wX-ayerevlTr"' 
(Example 2-5) 

[0100] Three compositions (ink compositions) were prepared by mixing 1 00 ml of cvclohexvlben^Pn* in ni 
tetralin in the compositions shown in Table 2-2 above, with the other luminescent n^t.nZT ^^""^ °' 

these luminescent materials wrth a soK^ent, and the ;ame as i SCe 2 T^^^^^^^^^^ ^ ."""^.'"^ 

these inks onto a TFT substrate having banks 4 consisting of polyimide as showT^n Ra ^ F S ' "^'"'"^ 
a p.ch Of 70 .m and a subst.te on which three inks wer/arra^ed in al^S^p^w 3 oSe7" 

aluminum (150nm) were'dep^ed in SSoTder onTe '"""''^ -'^'^ (^°°-) 

J0102J Upon driving the TFT devices provided on each transparent ITO electrode fdott at 1 0 vnitc ,f^.. 
to display a desired color in a pixel (a color equivalent to the luminescent layer Sed on fhis oixe^'Funhl^'f 
pictures could also be displayed. proviaea on tnis pixel). Further, motion 

(Example 2-6) . - 

maerlal l.yer »,s MIM The film IhWnLriJ m. ™ 1 , * ? " l-™"«c.nt 

fluoride (,00„m|. celcl™ (. oZuna a^mtom ,?s»?^r ° •"".seem ieye, was 0.08-0.1,.™. I„ aMtion, lithi™ 

fe.«,,e^,J.^„L.Jir~^^^^ 

plcturas could also 6, dls,;i.^d * tonescent l«,» p„vld«l on Ihls pixel). F«te, mollor 

50 (Comparative Example 2-1 ) 

using an ink jet apparatus onto a substrate fTFT <,„hctr=.toV! ^^^^^P'^ 2-1. an attempt was made to eject this ink 
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Table 3 





Luminescent Materials 


Solvents 


R (Red) ink 


Compound 70.98g 
Compound 80.02g 


Xylene 200ml 



„ 10107] Furthermore, compounds 7 & 8. which were the luminescent materials used in this example, are compounds 
having the below structures. 



15 



20 




CeH 



en 13 



CeH 



e.n 13 
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COMPOUND 7 



30 



35 



COMPOUND 8 



O CH(CHa]» 




CfHICHala 



40 



45 



(Examples of Third Embodiment) 
(Example 3-1) 

roi081 Rrst as compositions, compositions 1-6 (three R (red). G (green) and B (blue) for each composition) were 
Lreoa ed by Sxing poT^^^^^^ compounds as functional materials (luminescent materials) with solvents us.ng the pre- 
KSs sLTn n'^^^^^^^ 4-9 hereinbelow As the polymer compounds, compounds were se^cted ^-m compound 1 - 
om^^^^^^^^^^ are functional materials that are particularly compatible Wrth the th.rd embodiment, and used. 
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Table 4 



(Composition 1) 






Polymer Compounds (l%wt/v) 


Solvent 


R (Red) 


Compound 1 0.7g 


Compound 0.2g 


2 Compound 5 0.1 g 


Xylene 100ml 


G (Green) 


Compound 1 0.76g 


Compound 0.20g 


2 Compound 4 0.04g 


Xylene 100ml 
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Table 4 (continued) 





(Composition 1) 




Polymer Compounds (l%wt/v) 


Solvent 


B (Blue) 


Compound 1 0,78g 


Compound 0.1 5g 


2 Compound 3 0.07g 


Xylene 100ml 



Table 5 





(Composition 2) 




Polymer Compounds (1%wt/v) 


Solvent 


R(Red) 


Compound 1 0.7g 


Compound 2 0.2g 


Compound 5 O.lg 


Mesitylene 100ml 


G (Green) 


Compound 1 0.76g 


Compound 2 0.20g 


Compound 4 0.04g 


Mesitylene 100ml 


B (Blue) 


Compound 1 0.7ag 


Compound 2 0.1 5g 


Compound 3 0.07g 


Mesitylene 100ml 



Table 6 





(Composition 3) 




Polymer Compounds (1%wt/v) 


Solvent 


R (Red) 


Compound 1 0.7g 


Compound 2 0.2g 


Compounds O.lg 


1 ,2,3,4-tetramethylben2ene 
100ml 


G (Green) 


Compound 1 0.76g 


Compound 2 0.20g 


Compound 4 0.04g 


1 .2,3,4-tetramethylbenzene 
100ml 


B (Blue) 


Compound 1 0.78g 


Compound 2 0.15g 


Compound 3 0.07g 


1 , 2,3,4-tetramethylbenzene 
100ml 



Table 7 





(Composition 4) 




Polymer Compounds ( 1 %wt/v) 


Solvent 


R (Red) 


Compound 10. 7g 


Compound 20.2g 


Compound 50.1 g 


Diethylbenzene 
30ml 


1, 2,3,4-tetrame- 
thylbenzene 70ml 


G (Green) 


Compound 10.76g . 


Compound 20.20g 


Compound 40.04g 


Diethylbenzene 

30ml 


1.2,3.4-tetrame- 
thylbenzene 70ml 


B (Blue) 


Compound 10.78g 


Compound 20.15g 


Compound 30.07g 


Diethylbenzene 
30ml 


1.2,3.4-tetrame- 
thylbenzene 70ml 
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Table 8 



(Composition 5) 




Polymer Compounds (1%wt/v) 


Solvent 




R (Red) 


Compound 10. 7g 


Compound 20.2g 


Compound 50.1 g 


Mesitylene 60mt 


Cyclohexylben- 
zene 20ml 


G (Green) 


Compound 10.76g 


Compound 20.20g 


Compound 40.04g 


Mesityiene 80mi 


Cyclohexylben- 
zene 20ml 


B (Blue) 


Compound 10.78g 


Compound 20. 15g 


Compound 30.07g 


Mesitylene 80ml 


Cyclohexylben- 
zene 20ml 



Table 9 



(Composition 6) 




Polymer Compounds {1%wt/v) 


Solvent 




R (Red) 


Compound 10.7g 


Compound 20.2g 


Compound 50, 1g 


Dodecylbenzene 
30ml 


1 ,2,3,4-tetrame- 
thylbenzene 70ml 


G (Green) 


Compound 10.76g 


Compound 20.20g 


Compound 40.04g 


Dodecylbenzene 
30ml 


1,2,3,4-tetrame- 
thylbenzene 70ml 


8 (Blue) 


Compound 10.7Bg 


Compound 20.1 5g 


Compound 30.07g 


Dodecylbenzene 
30ml 


1,2,3,4-tetrame- 
thylbenzene 70ml 



[0109] Furthermore, the vapor pressure (room temperature) of the solvents utilized In compositions 1-6 are as 
shown below. 

Xylene: 13.80 
Mesitylene: 1.73 

1,2,3,4-tetramethylbenzene: 0.23 
Diethylbenzene: 0.70 
Cyclohexylbenzene: 0.193 
Dodecylbenzene: 0.0000125 

[0110] Assessments of solution stability, properties of ejecting, and phase separation, respectively, for the above- 
mentioned compositions were carried out in accordance with the assessment criteria hereinbelow. The results of these 
assessments are shown in Table 10. 

[0111] Solution stability: Assessed by determining whether or not precipitation was evident (whether or not there 
was a change in turbidity) when a composition was .left standing at room temperature for more than two days from time 
of preparation. Furthermore, turbidity changes were evident at 650nm for G, B compositions, and turbidity changes 
were evident at 700nm for R compositions. 

0: No turbidity change (Transparent solution) 
X: Change in turbidity (Precipitation occurred) 

(01 1 2] Properties of ejecting: The flights of composition (ink) droplets from a piezoelectric drive ink jet head (Epson 
MJ-930C) were observed. 



®; Extremely good 

Q : Good (Slight curvature of flight, but patterning can be performed) 
X: Flight curves and nozzle clogging occurs 
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?Cor?Zl ' °"^'?' "^^^^'^ngth spectrum not observed 
X. Compound 1 onginal short wavelength spectrum observed 
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(Exa mple 3-2) 
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Substrate Formation 

and polyimide are portions' constJngTanks At th s trnTby Z^^T" ' '"'"'"^^^-^^P^y method. This SiO, 
and also providing a circular opening'portion T^ZllZS^ei'^^^^^ SiO^ 
these two opening portions were formed. The pitch a of tf^ese oixe^ ^70 T '°^J'^'^°^' Pixels 1 5 comprising 

partitioned by SiO, and pofyimide. constituteTe polns toSch a d^^^^^^^^^ ^bove-mentioned pixels, wh^h are 
described organic EL materia, a. applied for Perfo^nrpaLC^^^^^^^^ --"'"^ below- 

Plasma Processing of Substrate 

th^alws of^t^To n't^eTbr^^^^^^^ P-"-- were carried out in the direction of 

these plasma processes were as follows -mat is un^lT^rl J ^""^ ^^"^ The conditions o 

tance between the electrode and the sTbs^ wa^ set aS P^rTT' """^^ ^° "^is 

the helium gas flow was 101/min. and the t^Se —^ncTL w ' ° °' °^ ^as flow was SOccm 

.asflowwastOOc«..thehe,iumgasflowwastX^aX^rc~^^^ 



^5 Hole Injectionn-ransport Layer Formation Using Ink Jet System 



50 



Table 1 1 



55 



^^^yf^ ^ s ulfonic acid mixture 
Polystyrene sulfonic acid ' " ' — ' 



Content (wf/o) 



11.08 



TO 
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Table 1 1 (continued) 



Material 


Content (wt%) 


N-methylpyrolidone 


27.48 


1 3-dimethyl-2Hmidazolidinone 


50 



• c- thP ink comoosition 17 for the above-mentioned hole injection/transport layer was 

10118] AS shown .n Rg j^! '"';°7° Jea^^^ and patterning was performed on each pixel electrode. 

Formation of Luminescent Layer Using Ink Jet System 

. r- o anri (R in accordance with dispensing composition 2 of Table 5. which was utilized 
[0119] Asshownin Rg. 3 f '""'^I'J^ 1 6 at 20pl as the composition 19foralumi- 

in the above-mentioned Example 3-1 . rom B r c'^rder. a luminescent layer 20 of each color 

minutes under reduced pressure of less than 1 Torr. . 
Electrode/Sealing Processes 

(Example 3-3) 

mentioned Example 3-2. 
(Example 3-4) 

mentioned Example 3-2. 
40 (Example 3-5) 

mentioned Example 3-2. 

45 

IMPnSTR!^' APPI INABILITY 

instead of a photolithography metnoa. wnicn is me ou . . ^ ^ matorioi that is reactive with water, and can pre- 

„*3 .he <^---«''°"'^'rZT^<,^TT^Sl,V^^m = i"— n, ,a,er ,=™„d using 
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a required part, it is possible to use less material than In methods according to spin coating methods. 
Claims 

1. A composition characterized in that said composition comprises a functional material and a solvent comprising at 
least one benzene derivative having 1 or more substituents. and these substituents having 3 or more carbon atoms 
in total. 

2. The composition according to claim 1 wherein the boiling point of said benzene derivative is 200°C or higher. 

3. The composition according to claim 2 wherein said benzene derivative is dodecylbenzene. 

4. The composition according to any of claims 1 -3 wherein said solvent, which comprises at least one benzene deriv- 
ative, contains another solvent of boiling point 140°C or higher, 

5. The composition according to claim 4 wherein said benzene derivative is dodecylbenzene, and said other solvent 
of boiling point 140°C or higher is at least one selected from a group consisting of cymene, tetralin, cumene, dec- 
alin. durene, cyclohexylbenzene. dlhexylbenzene. tetramethylbenzene and dibutylbenzene. 

20 6. The composition according to any of claims 1 -3 wherein said solvent, which comprises at least one benzene deriv- 
ative, contains another solyent of boiling point 180°C or higher. 

7. The composition according to claim 1 wherein the vapor pressure (at room temperature) of said benzene derivative 

IS O.lO-IOmmHg. . 

25 

8. The composition according to claim 7 wherein said benzene derivative is 1 ,2,3, 4-t^tramethylbenzene. 

9. The composition according to claim 7 wherein said benzene derivative Is a mixture of at least one benzene deriv- 
ative of vapor pressure 0.1 0-0.50mmHg, and at least one benzene derivative of vapor pressure 0.50-1 OmmHg. 



75 



30 

10. The composition according to claim 9 wherein said benzene derivative of vapor pressure 0.10-0 50mmHq Is 

tetramethylbenzene. 



11. The composition according to claim 9 wherein said benzene derivative of vapor pressure 0 10-0 SOmmHa is 
35 cyclohexylbenzene. 

1 2. The composition according to any of claims 9-1 1 wherein said benzene derivative of vapor pressure 0.50-1 OmmHq 
is diethylbenzene and/or mesitylene. 

40 13. The composition according to any of claims 1-12 wherein said functional material is an organic EL material. 

14. The composition according to any of claim 13 wherein said organic EL material is at least one polyfluorene deriva- 

45 15. The composition according to claim 14 wherein said polyfluorene derivative is a compound of compounds 1 
through 5 hereinbelow. 
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COMPOUND 5 



16. The composition according to any of clainns 1-12 wherein said functional materia) is a silica glass precursor. 
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17. The composition according to any of claims 1-12 wherein said functional material is a material for a color filter. 

18. The composition according to any of claims 1 -1 7 wherein said composition is used in an ink jet method. 

' i!"^h characterized in that a composition according to any of claims 1-18 is supplied and 

distributed on a substrate, and thereafter, this substrate is subjected to heat treatment. 

20. The film manufacturing method according to claim 1 9 wherein after said composition is dispensed and distributed 
w ture at dte^s'ng ^ ' temperature higher than the tempera- 

'\?rmilrappt:^^^^^^ 

15 22. The film manufacturing method according to either claim 20 or claim 21 wherein, after high temperature process- 
ing, pressure is immediately reduced as-ls, and solvent is removed, peraiure process 

Jrinting'app" a?^^^^ '"'""""^ *° ""^ °' '^""^ ^^'^ ^"^P-^-S -PP^-tus is an ink jet 

20 

24. A functional device characterized by being formed using a composition disclosed In any of claims 1-1 8. 

25. The functional device according to claim 24 wherein said functional device is a display device. 

le^lTnlrl ^""^.T^. 'l"^"" '^'^P'^y '^"'P"'^ ^ itiminescent material layer 

between a first and second electrodes, and this luminescent material layer is formed using said composition. 

tTodJTnH 1^^^ '° ''""'"^ ^ injection/transport layer provided between said first elec- 

trade and said luminescent material layer. 

30 . 

28. The functional device according to any of claims 25 through 27 wherein said display device is an organic EL device. 

tZZ'S °* "manufacturing the functional device according to claim 26, characterized in that said composition is 

35 ^nd c h ' ' '""'"3 ' '° '^'"^ ^ luminescent material layer pattern thereon 

35 and subsequently, a second electrode is fomied on this luminescent material layer pattern. 

ILViTnHrh' TL'f '^^""^^^t'^ring method according to claim 29 wherein said composition is selectively sup- 
plied, and subjected to heat treatment, so that a luminescent material layer pattern is formed. ^ 

" 'VemVeTtS^lTofZl^^^^^ 

, r^pV^eSundt^^^^^^^^ Wherein said heattreatment 

r1i!t!!"''f "^^""'^"""9 3«==°^ding to any of claims 30 through 32 wherein during said heat 

treatment, pressure is reduced prior to a composition becoming completely dry. ^ 

34. The functional device manufacturing method according to any of claims 29 throuah ■^1 «,h»roin o , • • 
tion/transport layer is formed by an Inkjet method on s^d substrate haTng a i st el 1: inT so. ttoTm" 
prising a polar solvent, and thereafter, said luminescent material layer pattern iffo^ed on he hoTe 
injection/transport layer, whereby an organic EL device is obtained. ■ n is rormed on the hole 

35. The functional device manufacturing method according to any of claims 29 through 33 wherein an oraanic EL 
device is obtained as said functional device. wnerein an organic EL 
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FIG.1 
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FIG.2 



(A) 



5S 



15 PIXELS 

14POLYIMtDE 



^ TFT SUBSTRATE 

12IT0 



(B) 
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